Analysis of rat cytochrome P450 isoenzyme expression using semi-quantitative reverse transcriptase-polymerase chain reaction (RT-PCR).
A method was developed using reverse transcriptase-polymerase chain reaction (RT-PCR) to selectively detect and qualitatively determine the levels of mRNA expression of the major isoenzymes of cytochrome P450 (P450 1A1, 1A2, 2B1/2, 2C11, 2E1, 3A1, 3A2, and 4A1) and fatty acyl-CoA oxidase (FACO) in the rat. Total liver RNA was isolated from male Sprague-Dawley rats treated with various inducers of cytochrome P450 (P450) and analyzed for the presence and relative quantities of each P450 isoenzyme mRNA using this technique. The specificity of the oligonucleotide primers used in the detection of each P450 mRNA was tested and confirmed through the simultaneous analysis of liver microsomal protein preparations for the presence of constitutive or inducible P450 apoprotein and enzyme activities using western immunoblotting and specific enzyme activity measures, respectively. This method of P450 expression analysis is proven to be highly specific and readily applicable for the assessment of P450 enzyme induction and down-regulation in the rat during routine toxicology studies when expression of the gene product is regulated by transcriptional activation and/or mRNA stabilization.